Introduction
Alcohol, marijuana, and cigarettes are the most commonly used substances among school-aged adolescents in the United States, with current national data indicating annual prevalence rates of 24%, 13%, and 13% respectively among individuals age 12-17 (Miech et al., 2016) . To date, most of the research on risk for substance use disorders (SUDs) among adolescents has examined each substance in isolation. However, substance use often occurs concurrently, with 11-15% of adolescents reporting past-year use of alcohol, marijuana and cigarettes (A+M+C; (Tomczyk et al., 2016) . Moreover, the Substance Abuse and Mental Health Services Administration (SAMHSA; 2015c) documented that 51% of binge drinkers age 12-17 report past-month cigarette use, compared to 2% of same-aged non-drinkers. Similarly, 30% of binge drinkers and 56% of cigarette users in the past month report marijuana use in the same period (SAMHSA, 2015c) .
Examining concurrent substance use-or the use of two or more substances within a specified time period-during adolescence is critical, as adolescents who engage in concurrent rates of alcohol use comparable to those of White adolescents (Wallace et al., 2002; Wallace et al., 2003) .
Prevalence of concurrent use has been found to hold a similar pattern for Asian adolescents, who show less A+M (Collins et al., 1998; Lanza et al., 2010 ) A+C (Hoffman et al., 2001) , and M+C use than White and other racial/ethnic minority adolescents (Ramo et al., 2012) , However, findings regarding racial/ethnic differences in concurrent use have been mixed for Hispanic, African American and Native American youth. Some researchers have noted no difference in substance use typology between White and Hispanic adolescents (Lanza et al., 2010) , whereas several others have suggested that Hispanic youth are more likely to be concurrent substance users than Whites (Connell et al., 2009; Gilreath et al., 2014; Gilreath et al., 2015) . Among African American adolescents, several studies have documented a lower prevalence of concurrent substance use compared to White adolescents (Connell et al., 2009; Gilreath et al., 2015; Lanza et al., 2010; Tomczyk et al., 2016) . However, when examining typology of concurrent use, researchers have found variability in risk between African American and White adolescents. For example, African American adolescents have been found less likely to be concurrent users of A+M (Chung et al., 2013; Lanza et al., 2010; Terry-McElrath et al., 2013) and A+C than their White counterparts (Orlando et al., 2005) , but more likely to be users of M+C (Aung et al., 2004; Ramo et al., 2012; Vaughn et al., 2008; Young and Harrison, 2001 ).
Lastly, research examining differences in concurrent substance use between Native American adolescents and adolescents of other racial/ethnic groups are sparse, with equivocal findings. For example, a study comparing adolescents from two Native American tribes to nationallyrepresentative data found that adolescents in one tribe had similar patterns of use to the national population, whereas adolescents in the other tribe were more likely to be past-year concurrent substance users than the national population (Whitesell et al., 2006) . Thus, although sex and racial/ethnic differences in adolescent substance-use typologies have been documented, conclusions are indefinite (see Supplemental Table 1 1 ). The variability in results in the current literature may be due to differences in the sample (e.g., age, region, racial/ethnic composition), operationalization of substance use (which ranges from past two weeks to lifetime use), methodology (e.g., mixture modeling versus population estimates), and the typology of concurrent use examined (Conway et al., 2013; Tomczyk et al., 2016 American and Asian American adolescents, and sex and race/ethnicity comparisons were conducted within-group rather than comparing differences between groups.
Thus, the current study seeks to expand this work by documenting the national prevalence of substance-use typologies (both single and concurrent) among current adolescent users and comparing prevalence rates across sex and race/ethnicity. Specifically, data from the 2011-2014 National Survey on Drug use and Health (NSDUH) will be utilized to examine the following: 1) the 30-day prevalence of single and concurrent patterns of adolescent use of alcohol, cigarettes and marijuana by age, sex, and race/ethnicity; and 2) racial/ethnic and sex differences in the prevalence rates of various typologies of adolescent substance use.
Material and Methods

Data and Sample
Data were compiled from public-use data files from the 2011-2014 NSDUH (SAMHSA, 2012 (SAMHSA, , 2013 (SAMHSA, , 2014 (SAMHSA, , 2015b by the sample was computed by taking account of NSDUH survey designs over the study period.
Measures
Reported substance use in the past 30-days was used to code typology of use. For example, adolescents who endorsed past month use of alcohol, but not marijuana or tobacco, were categorized as AO users. Adolescents who endorsed both alcohol and marijuana use, but not tobacco use, in the past 30 days were categorized as dual alcohol and marijuana (i.e., A+M users). Typology of use was categorized in this way for all possible strata, resulting in seven total categories: AO; MO; CO; A+C; M+C; A+C; and A+M+C.
Statistical Analysis
The explanatory variables considered in this analysis include: race/ethnicity (White, Hispanic, African American, Asian, Native American); age (12-18) and sex (male, female). Age, and income (less than $20,000, $20,000-$49,999, $50,000-$74,999, $75,000 and greater) were included in analyses as control variables. In modeling, we compared Whites to each other racial/ethnic group separately. Overall subject characteristics were summarized based on population weighting. Categorical variables were summarized in terms of population-weighted percentages, and population-weighted averages were computed for continuous variables. Subject characteristics were also summarized based on substance-use stratification. In all summaries, unadjusted 95% confidence intervals were computed and used to examine within-group differences. Univariate associations between dependent and independent variables were tested at the 0.05 alpha-level using chi-squared tests.
Substance-use typology probabilities were computed using multinomial logistic regression with AO as the reference group, as it made up the largest class of users. The models were used to compare substance-use probabilities by sex and race/ethnicity, after adjusting for age and income. In addition, we computed conditional odds of each stratum relative to the AO stratum for males versus females, and Whites versus each racial/ethnic minority group. Multiple hypothesis testing was adjusted for using Tukey's method. All statistical analyses accounted for the survey design and were performed in SAS version 9.4.
Results
Prevalence of Typologies by Demographics
Weighted prevalence estimates of past-30-day substance-use typology are presented in Table 1 by demographic characteristics. The largest category of substance-use typology was AO (37.84%), with nearly three times the prevalence of the next largest category: A+M. The smallest category was M+C users, making up only 5.08% of current substance users. Regarding age, MO users were the youngest class of users, whereas A+C and A+M+C users were the oldest. Males made up the majority of adolescents in every substance use category except for AO (females represented 52.59%). Among male adolescents, users were less likely to belong to the AO and A+C typology relative to their membership in the other typologies. There were minimal withingroup differences for females.
Within race/ethnicity, White adolescents were most likely to belong to the CO, A+C, and A+M+C categories, and were significantly less likely to belong to MO than any other category.
Contrarily, Hispanic adolescents were more likely to be MO users than any other typology, with few within-group differences among the other substance-use typologies. African Americans were also more likely to be MO users than any other typology, making up 24.15% of MO users, but only 12.75% of total substance users. African Americans were least likely to be A+C users.
Among Asian adolescents, the most prevalent typology was AO, and the least prevalent was A+M+C; however, the only statistical difference in membership was observed between these two categories. Among Native American adolescents, there were also few differences in the adolescents were more likely than their White peers to be MO and CO users. No differences were observed between Native American and White adolescents on membership in concurrent substance-use typologies.
Discussion
Previous literature has documented elevated risk of health and functional outcomes among concurrent adolescent substance users compared to single users, which we also found within the current sample (see Supplemental Table 2 2 ). However, previous literature has been equivocal as to whether typologies of substance use differ based on sex and race/ethnicity. The current study aimed to fill this gap by examining prevalence rates of single and concurrent substance use among current adolescent users, and comparing prevalence rates within and across demographic factors.
Similar to previous studies (Tomczyk et al., 2016) , results revealed that AO was the most prevalent substance-use typology among adolescent populations. Yet, we documented that concurrent substance use was also common among U.S. adolescents, making up 42% of pastmonth substance use. In contrast to previous literature suggesting that sex risk for concurrent substance use may vary by typology (e.g., Lanza et al., 2010), our findings indicated that male adolescents were more likely belong to all concurrent substance-use typologies. These findings may help to explain higher risk for substance problems and SUDs among adolescent males (Green et al., 2016; Kelly et al., 2015b; Moss et al., 2014) , which may be attributable to high prevalence of both single and concurrent substance use among this population.
Novel findings were also observed regarding racial/ethnic differences in concurrent substance use. We found that Hispanic and Asian youth were less likely to be concurrent users of some typologies than White adolescents (A+C and A+M+C) and null effects for the other typologies (A+M, M+C). These findings contradict previous research suggesting that Hispanic and cigarette use among White adolescents to cultural differences in peer and family norms, and differences in popularity of substances within racial/ethnic groups (Gilreath et al., 2015) . Such norms may contribute to more permissive attitudes about alcohol and cigarettes among White adolescents, which in turn, contribute to greater use (Chung et al., 2013) .
African Americans were the only racial/ethnic group in which higher risk for a concurrent-use typology was observed compared to White youth. Specifically, contrary to previous research (Chung et al., 2013; Lanza et al., 2010; Terry-McElrath et al., 2013) , we found that African American adolescent users were more likely than Whites to be A+M users.
Although African American adolescents were less or equally likely to belong to most concurrent substance use typologies than their White peers, their increased risk of A+M use warrants attention. This finding supports recent evidence that the strength of the relationship between marijuana use and binge drinking has increased in the last six years among African American, but not White adolescents (Lanza et al., 2015) . Taken with evidence that African American A+M users are more likely to become chronic users of these substances (Finlay et al., 2012) and experience a more rapid progression to SUD than their White counterparts (Sartor et al., 2013) , these results suggest the potential for an increase in critical health disparities among African
American substance users into adulthood.
Racial/ethnic differences in substance-use typologies were also found in single substance use. Most notably, Hispanic, African American and Native American adolescents were more likely to be MO users than their White counterparts, with African Americans and Native
Americans twice as likely to belong to this typology. Recent nationally-representative data has
shown that MO use among adolescents has increased over the last 10 years, exceeding the rate of A+M+C use in 2011 (Lanza et al., 2015) . These results suggest that this increase may be driven primarily by minority adolescents. MO use warrants attention not only due to its recent increase, but also because research has shown that selective, frequent marijuana use during adolescence is associated with greater illicit substance use and poorer social outcomes in young adulthood than selective alcohol use or concurrent A+M use (Patton et al., 2007) . Given that rates of marijuana use have increased disproportionately among racial/ethnic minority adolescents relative to their White peers over the last eight years (Johnson et al., 2015; Miech et al., 2016) , and minority adolescents demonstrate increased rates of marijuana use (Keyes et al., 2015) and higher rates of progression to later substance use and dependence in adulthood than their White counterparts (Swendsen et al., 2012), more research on the impact of marijuana use among minority youth is warranted.
Limitations
The present study's limitations should be considered. Firstly, the data is comprised of self-report conducted in a home-based setting. Although they are computer assisted, the responses could be open to an under-reporting bias. Secondly, the study used past 30-day use to create substance use categories; frequency and quantity of substances used was not considered.
Thus, substance use risk could vary widely among adolescents in the same substance-use typology. Thirdly, the results among Native American youth must be interpreted with caution as they represent a small percentage of the population and estimates including this group were characterized by large confidence intervals. Finally, the NSDUH does not assess for religious beliefs, which have been shown to predict substance choice among adolescents and young adults (Thorens et al., 2016) .
Conclusion
The current study described the national prevalence of single and concurrent typologies of adolescent substance use by sex and race/ethnicity. We found that the largest category of substance-use typology was AO (37.84%), with nearly three times the prevalence of the next largest category. Yet, concurrent substance use is also prevalent in the U.S., making up over 40%
of past-month substance use. Among current substance-users, White, male adolescents report the highest rates of concurrent substance use. However, significant within-and between-group differences regarding substance-use typologies warrant further attention. Firstly, minority groups were more likely to be MO users than their White counterparts, with African Americans having markedly high rates of this typology, as shown with previous national data ( Moss et al., 2014) .
Secondly, although rates of cigarette use (Miech et al., 2016) and concurrent use of cigarettes and other substances are declining (Lanza et al., 2015) , the current results suggest that Native
American adolescents remain at increased risk for cigarette use-and thus, adverse health consequences from use-relative to other groups. Thirdly, although African American adolescents are less likely to belong to most concurrent substance use typologies than their White peers, they are at increased risk of A+M, which is concerning given the higher likelihood of progression from early use to chronic use and dependence among African Americans relative to Whites (Finlay et al., 2012; Swendsen et al., 2012) . In summary, results from this nationallyrepresentative study suggest that future research examining substance use outcomes among adolescents should consider all typologies of use rather than only single-substance exposures.
Moreover, examining variation in risk based on both sex and race/ethnicity is imperative as typologies of use appear to differ significantly across groups, which has implications for health disparities in the progression to SUD and comorbid problems across development.
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